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Morfologia stadiów młodocianych mechowców z rodziny Scheloribatidae GRANDJEAN, 1953 (Acari, Oribatei) 1 


Abstract: The author describes the morphology of all juvenile stages of Scheloribates 
latipes and, on the example of the tritonymph, the most significant diagnostic characters 
of immature individuals of S. laevigatus. The two species mainly differ in the shape of seate 
on notogaster. 


INTRODUCTION 


To the family Scheloribatidae belong medium sized mites (350—690 um) 
grouped in 6 genera (SHALDYBINA 1975). They are fairly uniform as regards 
morphological structure, but differentiated in respect of ecological require- 
ments. Most members of the family in question live essentially in soil. Generally 
these mites have low requirements as regards relative air humidity and food 
quality (they live on almost untransformed litter fall), they are fairly mobile 
and therefore populate the surface layers of soil. They may, especially in the 
adult stage, leave the soil for some time and live on trees, shrubs or herbaceous 
plants. A few species have adapted to aerial climate and live on plants, and 
only occasionally ean be found in soil. 

In the soils of the northern and central Poland the most common of the 
family in question are three moss mite species: Seheloribates laevigatus (O. L. 
Kocu), S. latipes (C. L. KocH) and Hemileius initialis (BERLESE). The first 
Species occurs mainly in meadow soils (FRENZEL 1936, STRENZKE 1952, RAJSKI 
1961, ZvROMSKA-RUDZKA 1976). RAJSKI (1961) found that in meadow soil at 
Sypniewo near Poznan (plant community Arrhenatheretum elatioris) Scheloribates 
laevigatus reached a fairly high abundance 2.4 thou. ind./1 m!) and domi- 
nance index (D = 8.4), in spite of the fact that the author identified only 
adult individuals of that species. 

Close investigations carried out in forest soils and taking into account 


all development stages of species of the family Scheloribatidae have demon- 
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strated that their juvenile individuals are generally 2—3 times as numerous 
as adults. The most numerous was generally Hemileius initialis, and in the mucky 
soil in the reserve “Las Piwnicki” (plant community Tilio Carpinetum typicum) 
it was found to reach an average density of 9.4 thou. ind. [1 m? and a dominance 
index D — 6.0. 

Moss mites of the family Scheloribatidae have attracted particular inte- 
rest of naturalists, agriculturists and foresters for many years, for along 
with a positive part in transforming organic matter they play a negative part 
as intermediate hosts of dangerous tapeworms of the suborder Anoplocephalata, 
which attack domestic and forest animals (POTIOMKINA 1951, SHALDYBINA 
1953, RAJSKI 1959). For that reason the mites in question have been often 
raised under laboratory conditions, and their development cycle and associa- 
tion with parasitic tapeworms are comparatively well known. The most fre- 
quent subject of study has been Scheloribates laevigatus, commonly occurring 
in meadows. 

Some of the papers discussing the biology of S. laevigatus (WOODRING and 
Coox 1962, SUBBOTINA 19672) and of S. latipes (SUBBOTINA 1967b) contain 
some marginal information on the morphology of juvenile stages of these spe- 
cies. The descriptions, however, are too general, and the drawings too sche- 
matie to be used in identifying material collected in the field. Likewise, the 
drawings of tritonymphs of 8. laevigatus and S. confundatus SELLNICK = He- 
mileius initialis (BERLESE) given by v. D. HAMMEN (1952) do not seem to show 
enough details. GRANDJEAN (1958), on the other hand, analyzed only the struc- 
ture of the ventral region and the setation of palpi in larvae of 8. laevigatus, 
concentrating on characters indicative of the distinctness of the families Schelo- 
ribatidae and Oribatulidae. 

According to my own observations, juvenile individuals of some of the 
species of the family Scheloribatidae look strikingly alike, so that for a correct 
identification of species a close chaetotaxonomie analysis is indispensable. 
That is why I will start.the series of papers on the morphology of juvenile 
stages of Scheloribatidae with a description of the morphology of larvae and. 
succesive nymphs of a species typical of the genus Scheloribates — S. latipes 
(©. L. Kocg). Considering the fact that the particular species of this genus 
undergosimilar morphological changes in the process of ontogenesis, I will 
then describe the morphology of tritonymps of other species, as the significant 
diagnostic specific characters are best seen at this development stage. 


THE MORPHOLOGY OF JUVENILE STAGES OF SOHELORIBATES LATIPES (C. 
- L. Koch) AND S. LAEVIGATUS (C. L. Koch) 


1. Scheloribates latipes (C. L. KOCH) 


Larva (Figs. 1, 2). Dimensions: length 212 pm, width 95 um (the average 
of 10 specimens). 
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Fig. 1. Scheloribates latipes (C. L, Koch), larva, dorsal view 


Dorsal side. Aspis is trapezoidal in shape, rostrum is rounded. On aspis. 
are roundish bothridia with sensillus and 4 pairs of setae. The head of sensillus 
is usually club-shaped, the swelling being covered by fine thorns. In the anterior 
part of aspis grow rostral setae (ro), and in the central part — lamellar (le) 
and interlamellar (in) setae. All these setae are straight, rigid, pointed and 
covered by fine thorns, and they are much longer than the ee eesdil setae: 
Situated on the outside of bothridia. _ 

On notogaster there are 10 pairs of setae. They are straight, rigid, pointed: 
and covered with fine thorns, and they are definitely shorter than setae ro, 
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ND : 100 um 


Fig. 2. Scheloribates latipes (C. Bi Koch), larva, ventral view 


le and in. Among the setae covering the notogaster the longest are setae Cz 
and the shortest setae C, At the base of setae c,, la and lp lie roundish porous 
areas. . 

Ventral side. Hypostomal setae (h) are ordinary and definitely longer than 
the epimeral setae. The epimeral formula is 2—1—2. On epimerae I lie elliptic 
CLAPAREDE’s organs. On both sides of the posterior part of the anal opening 
grow a pair of posterior setae (h,), somewhat shorter than setae h,, but. similar 
in shape. A 
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Protonymph (Fig. 3A). Dimensions: length 218 um, width 120 um e 
average of 10 specimens). | 

This stage, unlike the six-legged larva, has 4 pairs of legs. In tlie forth pair 
only the foot is setated. The setation of aspis is similar to that in larva, but 
on notogaster appear new setae (h,, h and p,), 13 pairs in total number. Porous 
‚areas are found at the base of the following setae: c,, la, lp, he, hs and pı. 

The epimeral formula is 3—1—2—1. At the genital opening there is a pair 
of papillae and a pair of genital setae. The epimeral and genital setae are small 


Fig. 3. Scheloribates latipes (C. L. Koch), ventral plate: A — protonymph, B — deutonymph 


and ordinary. At the anal opening grow 2 pairs of pseudoanal setae (p, and 
Ps), p, being straight and. rigid, like the notogastral setae, while p are finer, 
less rigid, but also covered with fine thorns. 


Deutonymph (Fig. 3B). Dimensions: length 330 um, width 142 um (the 
average of 10 specimens). Eod oe. n cuit 
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In this stage, except the trochanter, other joints of IV pair of legs are seta- 
ted. The epimeral formula is: 3—1—2—2. At the genital opening there are 
two pairs of papillae and two pairs of genital setae. By the sides of the posterior 
part of the genital area grow a pair of small postgenital setae (ag). At the anal 
opening are three pairs of adanal setae (ad, ad, and ads), the thickest of which 
are setae ad,, and the thinest setae ad,. The latter are smooth, while setae ad, 
and ad, are covered with fine thorns. 


Tritonymph (Figs. 4, 5). Dimensions: length 390, um, width 184 um (the 
average of 10 specimens). 

Dorsal side. Setae on aspis are proportionately longer, and sensillus is slen- 
derer than in younger development stages. 


Fig. 4. Scheloribates latipes (C. L. Koch), tritonymph, dorsal view 


493 


Fig. 5. Scheloribates latipes (C. L. Kocu), tritonymph, ventral view 


On notogaster there are 13 pairs of setae, i. e. as many as in the proto- 
and deutonymph, and the setae are proportionately longer than in the younger 
development stages. In the tritonymph it can be seen most clearly that the 
Setae growing over the notogaster are covered with thorns in a rather charac- 
teristic way: the basal portion of the setae is free, the central region is covered 
with smaller, and the distal region with larger thorns (Fig. 7A). Porous areas 
lie at the base of the following setae: c», la, lp, ha, hs and p,. Near setae lp lie 
Sebaseous glands. 

Ventral side. The hypostomal setae are ordinary and similar in size to the 
epimeral setae. The epimeral formula is: 3—1—3—2. At the genital opening 
there are three pairs of papillae and three pairs of genital setae. One pair of 
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these setae lies in the anterior region of the genital area, while in its posterior 
portion grow the two remaining pairs of genital setae, and. at the sides there 
is yet à pair of post-genital setae. At the anal opening there are two pairs of 
anal setae, and at the sides of the anal region grow three pairs of adanal setae. 
The anal setae are shorter than adanal ones and are covered with fine thorns, 
like setae ad, and ad,. Only setae ad, are smooth and not so rigid as the remaining 
adanal setae. 


2. Scheloribates laevigatus (C. L. KocH) 

The larvae and nymphs of 8. laevigatus are similar in shape and have the 

same number of setae as the corresponding juvenile stages of S. latipes. The 
juvenile individuals of the two species, however, differ in the following cha- 
racters: 
— length and shape of setae growing over notogaster and the posterior portion 
of the ventral plate; in S. laevigatus they are (except setae ¢;) short, flexible 
and bare (Figs. 6, 7C), whereas in S. latipes they are longer, rigid and covered 
with thorns (Figs. 5, 7A), 
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Fig. 6. Scheloribates laevigatus (C. L. Koch), tritonymph, dorsal view .. 
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— length and shape of exobothridial setae (ez): in S. laevigatus they are small, 
bent and hard to distinguish, whereas in S. latipes they are straight, protruding 
and clearly visible, 

— shape of sensillus; in S. laevigatus the sensillus head is slenderer than in 
S. latipes and generally pointed at the end, while in S. latipes it is usually rounded, 


A 


Fig. 7. The notogastral setae of tritonymphs: A — The seta c, of Scheloribates latipes (C. L. 
Koch), B — The seta c, of Scheloribates laevigatus (C. L. Kocu), € — The seta e, of Schelori- 
bates laevigatus (C. L. Koch) 


— body size; the larva and nymphs of S. laevigatus are about 1.4 the size 
of the corresponding juvenile stages of S. latipes, — 

— degree of sclerotization; the propodosoma and legs in S. laevigatus are more 
sclerotized and therefore darker than in S. latipes. 


DEVELOPMENT OF SETATION 


In the course of devélopment the number of setae on aspis remains the 
same, only their length changes. Starting from the stage of larva up to the 
tritonymph, the setae become proportionately longer, but in adult individuals 
they increase in length very considerably, especially setae le and in (Figs. 8, 9). 

The number of setae on notogaster, on the ventral side of the body and 
on the legs changes in the process of ontogeny. In the larva there are 10 pairs 
of setae on the notogaster, whole in the nymphs there are 13. In the course 
of development from the larva to the tritonymph the notogastral setae become 
proportionately longer, whereas in the adult individual they are considerably 
reduced or even disappear altogether. In the species in question setae Cji, Cs, 
da, dm and dp disappear, so that only 10 pairs of setae remain. 
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Fig. 8. Scheloribates latipes (C. L. Koch), adult, dorsal view 


In consecutive juvenile stages the number of epimeral setae increases ac- 
cording to the formulae: larva — 2—1—2, protonymph — 3—1—2—1, deu- 
tonymph — 3—1—2—2 and tritonymph — 3—1—3—2. The genital setae in- 
crease in number in agreement with the formula: 1—2—3—4. As new segments 
appear in successive juvenile stages, the setae round the anal opening also 
increase in number. The number of setae and solenidia on the legs increases 
according to the formulae presented in Table I. 


SYSTEMATIC REMARKS 


Adult individuals of Scheloribates latipes and of S. laevigatus show much 
resemblance at first sight, so that their identification, especially in vast mate- 
rial used in ecological studies, is not at all easy. Although SELLNICK (1929), 
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Fig. 9. Scheloribates laevigatus (C. L. Kocw), adult, dorsal view 


WILLMANN (1931) or SHALDYBINA (1975) in their keys give characters distin- 
guishing the two species in question (shape of sensillus, colour and size of body), 
these characters are known to show a certain amount of variability within 
the species, which reduces their value as diagnostic characters. The least re- 
liable specific characters are: the colour of the body, which changed with age 
(young individuals are lighter, older ones are darker) and the size of the body, 
Which shows a considerable range of variation. According to data reported 
by PzREZ-INIGO (1974, 1976), the length of S. latipes varies from 415 um to 
520 um, whereas that of S. laevigatus from 450 um to 630 um, which means 
that the lenght ranges of these two species overlap. In examining large numbers 


\ 
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of populations of the two species it is observed that the shape of sensillus is 
subject to some variation, the head of sensillus in S. latipes being sometimes 
even pointed, while that in S. laevigatus being rounded, i. e. the reverse of what 
is claimed by diagnoses. On the whole, it can be said the diagnostic characters 
of the two species still generally accepted, though convenient in use, do not 
seem precise enough considering the existing natural individual variability. 


Table I 


Setation formulae in the juvenile stages of Scheloribates latipes and 8. laevigatus 


Legs Larva Protonymph Deutonymph Tritonymph 
I 0-2-3-4-17-1 0-2-3-4-18-1 0-3-3-5-18-1 1-4-3-6-20-1 
II 0-2-3-3-14-1 0-2-3-3-14-1 0-3-3-3-15-1 1-4-3-4-17-1 
III 0-2-2-2-13-1 0-2-2-2-13-1 0-2-2-2-13-1 1-2-2-2-15-1 
IV oa 0-0-0-0-7-1 0-2-2-2-12-1 0-2-2-3-12-1 
Formulae of solenidia 
he! "IE HEZ 12222 1-2-9 
II 1-1-1 1-1-1 1-1-2 1-1-2 
III 1-1-0 1-1-0 1-1-0 0-1-0 
| 0-1-0 0-1-0 


IV --- 0-0-0 

According to my own observations, the most significant diagnostic character 
of adult specimens of S. latipes and S. laevigatus is the size of setae on noto- 
gaster. In the former the setae are small and not easily distinguishable, whereas 
in the latter they are markedly larger, especially setae c, and la. As a comple- 
mentary diagnostic character may be considered the shape of the sensillus head, 
for in S. latipes it is generally club-shaped, and in S. laevigatus it is spindle- 
shaped. 

It must be emphasized that juvenile individuals of S. latipes and S. laevi- 
gatus are much easier to identify than adults, and this should be made use 
of in analysing material for ecological studies. 


Academy of Technics and Agriculture 
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REFERENCES 


FRENZEL G. 1936. Untersuchungen über die Tierwelt des Wiesenbodens. Jena, 1—130. 

GRANDJEAN F. 1958. Scheloribatidae et Oribatulidae (Acariens, Oribates). Bull. Mus. nat. Hist. 
natur. Paris, 30 : 352—359, 3 ff. 

HAMMEN L. v. n. 1952. The Oribatei (Acari) of the Netherlands. Zool. Verh., Leiden, 17 : 1— 
139, 12 ff. 


499 


Prrez-Inıco C. 1970. Acaros oribátidos de suelos de España Peninsular e Islas Baleares (Acari, 
Oribatei) V. Eos, Madrid, 48 : 367—475, 36 ff. 

Perzz-Inıco C. 1976. Acaros oribátidos de la Isla Tenerife (Acari, Oribatei). Eos, Madrid, 
51 : 85—141, 34 ff. 

PorTtsomkınA V. A. 1951. Moniezioz teljat. Trudy gelm. Lab., 5 : 299—302. 

Rassxi A. 1959. Mechowce (Acari, Oribatei) jako zywiciele pośredni tasiemców (Cestodes, 
Anoplocephalata) w świetle literatury. Zeszyty nauk. UAM, Poznan, biol. 2 : 163—192, 
8 ff, 1 tbl. 

RAJSKI A. 1661. Studium ekologiezno-faunistyezne nad mechowcami (Acari, Oribatei) w kilku 
zespolach roslinnych. I. Ekologia. Prace Kom. Biol. PTPN, Poznan, 75 : 1—160, 21 tt. 

SELLNICK M. 1929. Formenkreis: Hornmilben, Oribatei. Die Tierwelt Mitteleuropas, Leipzig, 
3 : 1—42, 91 ff. 

SHALDYBINA E. §. 1953. Zarazajemost razli¢nych vidov oribatid i rol ich v epizootologii mo- 
niezioza na pastviséach gorkovskoj oblasti.Rab. gelm. (akad. K. I. SKRIABINA), 740—746. 

SHALDYBINA E. S. 1975. Semejstvo Scheloribatidae. In: GiLARov M. S., KRIVOLUCKIJ D. A. — 
Opredelitiel obitajustich v poévie kleščej. Izd. "Nauka", Moskva, 262—262, ff. 621—634. 

STRENZKE K. 1952. Untersuchungen über die Tiergemeinschaften des Bodens: Die Oribatiden 
und ihre Synusien in Böden Norddeutschlandt. Zoologica, Stuttgart, 104 : 1—73. 

SUBBOTINA I. A. 1967 a. K biologii Scheloribates laevigatus (C. L. Kocu, 1836) — pancirnogo 
klešča iz semejstva Scheloribatidae. Uč. zap. GGPI, biol., 66 : 33—50, 12 ff, 3 tt. 

WiLLMANN C. 1931. Moosmilben oder Oribatiden (Oribatei). Die Tierwelt Deutschlands, Jena, 
22 : 719—200, 364 ff. 

Wooprine J. P., Coox E. F. 1962. The biology of Ceratozetes cisalpinus BERLESE, Scheloribates 
laevigatus KocH and Oppia neerlandica OUDEMANS (Oribatei) with a description of all stages. 
Acarologia, 1 : 101—137, 43 ff, 5 tt. 

ZvROMSKA-RUDZKA H. 1976. The effect of mineral fertilization of a meadow on the oribatid 
mites and other soil mesofauna. Pol. ecol. Stud., 2: 121—122, 6 ff, 16 tt. 


STRESZCZENIE 


Autor opisuje morfologię wszystkich stadiöw młodocianych Scheloribates 
latipes oraz, na przykładzie tritonimfy, najważniejsze cechy diagnostyczne 
osobników młodocianych S. laevigatus. Wspomniane gatunki różnią się głównie 
kształtem włosów na notogaster. 
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